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CALIFORNIA’S STEM CELL AGENCY

Blindness Fact Sheet

CIRM funds many projects seeking to better understand diseases of blindness and to translate those discoveries into new therapies.

Description

Over a million Americans are legally blind, with another 3.2 million suffering significant visual impairment®. While there are several
causes of blindness, the leading cause of all visual impairment is age-related macular degeneration, which affects 1.7 million
Americans.

California’s stem cell agency funds research into potential therapies for three of the causes of blindness. All the research teams are
seeking to use various forms of stem cells to rescue or replace cells in the eye damaged or threatened by the diseases. Several groups
are working on ways to restore vision for people with age-related macular degeneration (AMD). Other projects are looking to preserve
vision in patients with retinitis pigmentosa (RP), and to restore clarity to the surface of eyes impacted by corneal disease.

Macular Degeneration

AMD affects 8 million Americans and accounts for over 50% of vision loss cases in caucasian Americans. In AMD, the layer of cells that
support the photoreceptors is destroyed. Without this support system, the photoreceptors, the cells that actually allow us to sense light
start to malfunction. CIRM-funded teams are looking at various methods of replacing this layer of support cells called RPE (retinal
pigment epithelial) cells. Some are using embryonic stem cells as a starting point to generate new RPE cells. Others are using stem
cells obtained by reprogramming adult cells to be like embryonic cells, which could potentially come from the patients’ themselves.

Retinitis Pigmentosa

Retinitis pigmentosa (RP) is an inherited and progressive vision loss disease that has an incidence of 1:4000 and leaves most patients
legally blind by mid-life. RP destroys the light-sensing photoreceptors in the retina. CIRM-funded researchers are seeking to use stem
cells to rescue these photoreceptors from further damage and potentially replace them with new ones.

Limbal Stem Cell Deficiency

The cornea, the outer surface of the eye, is constantly refreshed by stem cells that reside in neighboring tissue. But some people just
don't have enough of these stem cells, called limbal stem cells, to make enough new cornea cells. CIRM-funded researcher are trying
to correct this condition, limbal stem cell deficiency, by retrieving the few existing limbal stem cells, and using various techniques to
expand them in the laboratory until there are enough cells to rebuild a healthy cornea.

Clinical Stage Programs
University of Southern California

This team is using embryonic stem cells to produce the support cells, or RPE cells, needed to replace those lost in AMD. Because these
cells exist in a thin sheet in the back of the eye, they are assembling these sheets in the lab by growing the RPE cells on synthetic
scaffolds. These sheets are then surgically implanted into the eye. They are testing the human embryonic stem cell-derived RPE cells
in a Phase 1/2a clinical trial to treat the advanced dry form of AMD.

e Read more about this clinical program
e Learn more about this trial on clinicaltrials.gov

University of California, Irvine

For retinitis pigmentosa, the team is using donor tissue to isolate cells that are part way down the path from neural stem cells to adult
eye tissue. These retinal progenitor cells are grown in large quantities in the lab and then injected into the eye. The team suggests the
cells could help in two ways. They may be able to protect the photoreceptors not yet damaged by the disease, and they may be able
to form new photoreceptors to replace those already lost. The team tested the safety of transplanting human retinal progenitor cells
into patients with RP in a phase 1/2 clinical trial that is now completed. CIRM is now funding a Phase 2 trial, sponsored by a jCyte, that is


https://www.nih.gov/news-events/news-releases/visual-impairment-blindness-cases-us-expected-double-2050
https://www.cirm.ca.gov/clinical-trial/phase-1-safety-assessment-cpcb-rpe1-hesc-derived-rpe-cell-coated-parylene-membrane
https://clinicaltrials.gov/ct2/show/NCT02590692
https://www.cirm.ca.gov/patients/disease-information

testing this treatment in a larger group of RP patients (see trial below).

e Read more about this clinical program
e Learn more about this trial on clinicaltrials.gov

jCyte

The same team from UC Irvine is now conducting a Phase 2b clinical trial for retinitis pigmentosa using the same stem cell derived
retinal progenitor cell therapy. The trial, which is sponsored by the company jCyte, will test the treatment in a larger patient population
to determine whether the treatment is effective at restoring some vision. After finishing patient enrollment, the team will conduct patient
follow up studies and collect of all clinical outcome measures.

e Read more about this clinical program
e Learn more about this trial on clinicaltrials.gov
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https://www.cirm.ca.gov/clinical-trial/retinal-progenitor-cells-treatment-retinitis-pigmentosa
https://clinicaltrials.gov/ct2/show/NCT02320812
https://www.cirm.ca.gov/clinical-trial/phase-2b-clinical-study-safety-and-efficacy-intravitreal-injection-retinal-progenitor
https://clinicaltrials.gov/ct2/show/NCT03073733
https://www.cirm.ca.gov/our-progress/people/mark-humayun
https://www.cirm.ca.gov/our-progress/institutions/university-southern-california
https://www.cirm.ca.gov/our-progress/awards/phase-1-safety-assessment-cpcb-rpe1-hesc-derived-rpe-cell-coated-parylene
https://www.cirm.ca.gov/our-funding/research-rfas/disease-team-therapy-development-iii
https://www.cirm.ca.gov/our-progress/people/mark-humayun
https://www.cirm.ca.gov/our-progress/institutions/university-southern-california
https://www.cirm.ca.gov/our-progress/awards/stem-cell-based-treatment-strategy-age-related-macular-degeneration-amd-0
https://www.cirm.ca.gov/our-funding/research-rfas/disease-team-planning
https://www.cirm.ca.gov/our-progress/people/sophie-deng
https://www.cirm.ca.gov/our-progress/institutions/university-california-los-angeles
https://www.cirm.ca.gov/our-progress/awards/regeneration-functional-human-corneal-epithelial-progenitor-cells-0
https://www.cirm.ca.gov/our-funding/research-rfas/early-translational-ii
https://www.cirm.ca.gov/our-progress/people/sophie-deng
https://www.cirm.ca.gov/our-progress/institutions/university-california-los-angeles
https://www.cirm.ca.gov/our-progress/awards/regeneration-functional-human-corneal-epithelial-progenitor-cells
https://www.cirm.ca.gov/our-funding/research-rfas/early-translational-ii
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Engineered Biomaterials for Scalable Manufacturing and High
Viability Implantation of hPSC-Derived Cells to Treat
Neurodegenerative Disease

Human retinal progenitor cells as candidate therapy for retinitis
pigmentosa

IND-enabling study of subretinal delivery of human neural
progenitor cells for the treatment of retinitis pigmentosa

Stem cell based treatment strategy for Age-related Macular
Degeneration (AMD)

Microenvironment based optimization of retinal induction using
CRISPR-CASQg reporter pluripotent stem cells as an expandable
source of retinal progenitors and photoreceptors.

Therapeutic potential of Retinal Pigment Epithelial cell lines
derived from hES cells for retinal degeneration.

Embryonic Stem Cells for Corneal Endothelial Degeneration

Autologous Retinal Pigmented Epithelial Cells Derived from
Induced Pluripotent Stem Cells for the Treatment of Atrophic Age
Related Macular Degeneration

Regeneration of a Normal Corneal Surface by Limbal Stem Cell
Therapy

Development of a Stem Cell-based Transplantation Strategy for
Treating Age-related Macular Degeneration

Phase 2b Clinical Study of Safety and Efficacy of Intravitreal
Injection of Retinal Progenitor Cells (jCell) for Treatment of
Retinitis Pigmentosa

Development of Cellular Therapies for Retinal Disease

A Novel Tissue Engineering Technique to Repair Degenerated
Retina

Retinal progenitor cells for treatment of retinitis pigmentosa
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https://www.cirm.ca.gov/our-progress/people/david-schaffer
https://www.cirm.ca.gov/our-progress/institutions/university-california-berkeley
https://www.cirm.ca.gov/our-progress/awards/engineered-biomaterials-scalable-manufacturing-and-high-viability-implantation
https://www.cirm.ca.gov/our-funding/research-rfas/tools-and-technologies-iii
https://www.cirm.ca.gov/our-progress/people/henry-klassen
https://www.cirm.ca.gov/our-progress/institutions/university-california-irvine
https://www.cirm.ca.gov/our-progress/awards/human-retinal-progenitor-cells-candidate-therapy-retinitis-pigmentosa
https://www.cirm.ca.gov/our-funding/research-rfas/early-translational-ii
https://www.cirm.ca.gov/our-progress/people/shaomei-wang
https://www.cirm.ca.gov/our-progress/institutions/cedars-sinai-medical-center
https://www.cirm.ca.gov/our-progress/awards/ind-enabling-study-subretinal-delivery-human-neural-progenitor-cells-treatment
https://www.cirm.ca.gov/our-funding/research-rfas/late-stage-preclinical-projects
https://www.cirm.ca.gov/our-progress/people/mark-humayun
https://www.cirm.ca.gov/our-progress/institutions/university-southern-california
https://www.cirm.ca.gov/our-progress/awards/stem-cell-based-treatment-strategy-age-related-macular-degeneration-amd
https://www.cirm.ca.gov/our-funding/research-rfas/disease-team-research-i
https://www.cirm.ca.gov/our-progress/people/karl-wahlin
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-diego
https://www.cirm.ca.gov/our-progress/awards/microenvironment-based-optimization-retinal-induction-using-crispr-cas9-reporter
https://www.cirm.ca.gov/our-funding/research-rfas/inception-discovery-stage-research-projects
https://www.cirm.ca.gov/our-progress/people/david-hinton
https://www.cirm.ca.gov/our-progress/institutions/university-southern-california
https://www.cirm.ca.gov/our-progress/awards/therapeutic-potential-retinal-pigment-epithelial-cell-lines-derived-hes-cells
https://www.cirm.ca.gov/our-funding/research-rfas/seed-grant
https://www.cirm.ca.gov/our-progress/people/jeffrey-goldberg
https://www.cirm.ca.gov/our-progress/institutions/stanford-university
https://www.cirm.ca.gov/our-progress/awards/embryonic-stem-cells-corneal-endothelial-degeneration
https://www.cirm.ca.gov/our-funding/research-rfas/inception-discovery-stage-research-projects
https://www.cirm.ca.gov/our-progress/people/martin-friedlander
https://www.cirm.ca.gov/our-progress/institutions/scripps-research-institute
https://www.cirm.ca.gov/our-progress/awards/autologous-retinal-pigmented-epithelial-cells-derived-induced-pluripotent-stem
https://www.cirm.ca.gov/our-funding/research-rfas/early-translational-i
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https://www.cirm.ca.gov/our-progress/institutions/university-california-los-angeles
https://www.cirm.ca.gov/our-progress/awards/regeneration-normal-corneal-surface-limbal-stem-cell-therapy
https://www.cirm.ca.gov/our-funding/research-rfas/late-stage-preclinical-projects
https://www.cirm.ca.gov/our-progress/people/gabriel-travis
https://www.cirm.ca.gov/our-progress/institutions/university-california-los-angeles
https://www.cirm.ca.gov/our-progress/awards/development-stem-cell-based-transplantation-strategy-treating-age-related
https://www.cirm.ca.gov/our-funding/research-rfas/early-translational-i
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https://www.cirm.ca.gov/our-progress/awards/phase-2b-clinical-study-safety-and-efficacy-intravitreal-injection-retinal
https://www.cirm.ca.gov/our-funding/research-rfas/clinical-trial-stage-projects
https://www.cirm.ca.gov/our-progress/people/peter-coffey
https://www.cirm.ca.gov/our-progress/institutions/university-california-santa-barbara
https://www.cirm.ca.gov/our-progress/awards/development-cellular-therapies-retinal-disease
https://www.cirm.ca.gov/our-funding/research-rfas/research-leadership
https://www.cirm.ca.gov/our-progress/people/biju-thomas
https://www.cirm.ca.gov/our-progress/institutions/university-southern-california
https://www.cirm.ca.gov/our-progress/awards/novel-tissue-engineering-technique-repair-degenerated-retina
https://www.cirm.ca.gov/our-funding/research-rfas/inception-discovery-stage-research-projects
https://www.cirm.ca.gov/our-progress/people/henry-klassen
https://www.cirm.ca.gov/our-progress/institutions/university-california-irvine
https://www.cirm.ca.gov/our-progress/awards/retinal-progenitor-cells-treatment-retinitis-pigmentosa
https://www.cirm.ca.gov/our-funding/research-rfas/disease-team-therapy-development-research

Karl Wahlin

Deepak
Lamba

Kang
Zhang

Thomas
Novak

Deborah
Requesens

Magdalene
Seiler

University of
California, San
Diego

Buck Institute
for Age
Research

University of
California, San
Diego

Cellular
Dynamics
International

Coriell
Institute for
Medical
Research

University of
California,
Irvine

An IPSC cell based model of macular degeneration for drug
discovery.

3D Modeling of Retina using Polymer Scaffolds for
Understanding Disease Pathogenesis

Generation of fibroblast cell lines in patients with common
blinding eye diseases

Generation and characterization of high-quality, footprint-free
human induced pluripotent stem cell lines from 3,000 donors to
investigate multigenic diseases

The CIRM Human Pluripotent Stem Cell Biorepository - A
Resource for Safe Storage and Distribution of High Quality iPSCs

Restoring vision by sheet transplants of retinal progenitors and
retinal pigment epithelium (RPE) derived from human embryonic
stem cells (hESCs)

CIRM Videos about Vision Loss
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Total:
$125,840,113.00


https://www.cirm.ca.gov/our-progress/people/karl-wahlin
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-diego
https://www.cirm.ca.gov/our-progress/awards/ipsc-cell-based-model-macular-degeneration-drug-discovery
https://www.cirm.ca.gov/our-funding/research-rfas/inception-discovery-stage-research-projects
https://www.cirm.ca.gov/our-progress/people/deepak-lamba
https://www.cirm.ca.gov/our-progress/institutions/buck-institute-age-research
https://www.cirm.ca.gov/our-progress/awards/3d-modeling-retina-using-polymer-scaffolds-understanding-disease-pathogenesis
https://www.cirm.ca.gov/our-funding/research-rfas/basic-biology-iv
https://www.cirm.ca.gov/our-progress/people/kang-zhang
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-diego
https://www.cirm.ca.gov/our-progress/awards/generation-fibroblast-cell-lines-patients-common-blinding-eye-diseases
https://www.cirm.ca.gov/our-funding/research-rfas/tissue-collection-disease-modeling
https://www.cirm.ca.gov/our-progress/people/thomas-novak
https://www.cirm.ca.gov/our-progress/institutions/cellular-dynamics-international
https://www.cirm.ca.gov/our-progress/awards/generation-and-characterization-high-quality-footprint-free-human-induced
https://www.cirm.ca.gov/our-funding/research-rfas/hipsc-derivation
https://www.cirm.ca.gov/our-progress/people/deborah-requesens
https://www.cirm.ca.gov/our-progress/institutions/coriell-institute-medical-research
https://www.cirm.ca.gov/our-progress/awards/cirm-human-pluripotent-stem-cell-biorepository-%E2%80%93-resource-safe-storage-and
https://www.cirm.ca.gov/our-funding/research-rfas/hpsc-repository
https://www.cirm.ca.gov/our-progress/people/magdalene-seiler
https://www.cirm.ca.gov/our-progress/institutions/university-california-irvine
https://www.cirm.ca.gov/our-progress/awards/restoring-vision-sheet-transplants-retinal-progenitors-and-retinal-pigment
https://www.cirm.ca.gov/our-funding/research-rfas/early-translational-iv

Stem Cell Clinical Trial for
Retinitis Pigmentosa: Rosie's
Story

A Stem Cell-Based Therapy for
Retinitis Pigmentosa: The
Patient's Perspective

Webinar: Focus on the Eye

Video - Spotlight on Stem Cell
Research: Devic's Disease
(NMO) - Victoria Jackson

Progress and Promise in
Macular Degeneration

Spotlight on Macular
Degeneration: Seminar by
Sharon Hayes

News and Information
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Clinical Trials
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Eyeing Stem Cell Therapies for
Vision Loss

Hossein Nazari, USC - CIRM Stem

Cell #SciencePitch

Blindness: Advancing Stem Cell
Therapies - 2011 CIRM Grantee
Meeting

Irigrative Canteuum Madel

Video - Spotlight on Stem Cell
Research: Devic's Disease (NMO) -
Michael Yeaman

Spotlight on Macular
Degeneration: Welcoming
Remarks

Stem Cell Based Therapies for
Blindness: David Hinton - CIRM
Science Writer's Seminar

o The Stem Cellar's entries on blindness

e Stories of Hope: Macular Degeneration
¢ Sights on a Cure: Stem cell scientists have macular degeneration in the crosshairs (CIRM)
e Living with Macular Degeneration: Sharon Hayes (CIRM)

Masayo Takahashi - 2015 Winner
of Ogawa-Yamanaka Stem Cell
Prize

Jacqueline Ward, UCSD - CIRM
Stem Cell #SciencePitch

Cures through Collaboration:
Funding a Team Approach to
Disease Research

Video - Spotlight on Stem Cell

Research: Devic's Disease (NMO) -

Benjamin Greenberg

Spotlight on Macular
Degeneration: Seminar by David
Hinton, M.D.
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Mark Humayun, USC - CIRM
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Video - Spotlight on Stem Cell
Research: Devic's Disease
(NMO) - Introduction

Video - Spotlight on Stem Cell
Research: Devic's Disease
(NMO) - Candace Coffee

Spotlight on Macular
Degeneration: Seminar by Mark
Humayun, M.D., Ph.D.


https://www.cirm.ca.gov/our-progress/video/stem-cell-clinical-trial-retinitis-pigmentosa-rosies-story
https://www.cirm.ca.gov/our-progress/video/eyeing-stem-cell-therapies-vision-loss
https://www.cirm.ca.gov/our-progress/video/masayo-takahashi-2015-winner-ogawa-yamanaka-stem-cell-prize
https://www.cirm.ca.gov/our-progress/video/stem-cell-based-clinical-trial-retinitis-pigmentosa-henry-klassen-uc-irvine
https://www.cirm.ca.gov/our-progress/video/stem-cell-based-therapy-retinitis-pigmentosa-patients-perspective
https://www.cirm.ca.gov/our-progress/video/hossein-nazari-usc-cirm-stem-cell-sciencepitch
https://www.cirm.ca.gov/our-progress/video/jacqueline-ward-ucsd-cirm-stem-cell-sciencepitch
https://www.cirm.ca.gov/our-progress/video/mark-humayun-usc-cirm-stem-cell-sciencepitch
https://www.cirm.ca.gov/our-progress/video/webinar-focus-eye
https://www.cirm.ca.gov/our-progress/video/blindness-advancing-stem-cell-therapies-2011-cirm-grantee-meeting
https://www.cirm.ca.gov/our-progress/video/cures-through-collaboration-funding-team-approach-disease-research
https://www.cirm.ca.gov/our-progress/video/video-spotlight-stem-cell-research-devics-disease-nmo-introduction
https://www.cirm.ca.gov/our-progress/video/video-spotlight-stem-cell-research-devics-disease-nmo-victoria-jackson
https://www.cirm.ca.gov/our-progress/video/video-spotlight-stem-cell-research-devics-disease-nmo-michael-yeaman
https://www.cirm.ca.gov/our-progress/video/video-spotlight-stem-cell-research-devics-disease-nmo-benjamin-greenberg
https://www.cirm.ca.gov/our-progress/video/video-spotlight-stem-cell-research-devics-disease-nmo-candace-coffee
https://www.cirm.ca.gov/our-progress/video/progress-and-promise-macular-degeneration
https://www.cirm.ca.gov/our-progress/video/spotlight-macular-degeneration-welcoming-remarks
https://www.cirm.ca.gov/our-progress/video/spotlight-macular-degeneration-seminar-david-hinton-md
https://www.cirm.ca.gov/our-progress/video/spotlight-macular-degeneration-seminar-mark-humayun-md-phd
https://www.cirm.ca.gov/our-progress/video/spotlight-macular-degeneration-seminar-sharon-hayes
https://www.cirm.ca.gov/our-progress/video/stem-cell-based-therapies-blindness-david-hinton-cirm-science-writers-seminar
https://blog.cirm.ca.gov/?s=blindness
https://www.cirm.ca.gov/our-progress/stories-hope-macular-degeneration
https://www.cirm.ca.gov/our-progress/feature-sights-cure
https://www.cirm.ca.gov/our-progress/2009-annual-report-spotlight-macular-degeneration

Resources

o National Eye Institute: Macular Degeneration Facts

o National Eye Institute: Retinitis Pigmentosa

e Find a clinical trial near you: NIH Clinical Trials database
e Macular Degeneration Association

e American Macular Degeneration Foundation

e The Macula Foundation

e Foundation Fighting Blindness

e Lighthouse for the Blind

e Family Caregiver Alliance

o National Family Caregivers Association

Find Out More:
Stem Cell FAQ | Stem Cell Videos | What We Fund

Source URL: https://www.cirm.ca.gov/our-progress/disease-information/blindness-fact-sheet


https://www.nei.nih.gov/health/maculardegen/armd_facts
https://nei.nih.gov/health/pigmentosa/pigmentosa_facts
https://clinicaltrials.gov/
http://www.maculardegenerationassociation.org/
https://www.macular.org/
http://maculafoundation.org/
http://www.blindness.org/
http://lighthouse-sf.org/
https://caregiver.org/
http://www.thefamilycaregiver.org/
https://www.cirm.ca.gov/our-progress/stem-cell-basics
https://www.cirm.ca.gov/our-progress/stem-cell-videos
https://www.cirm.ca.gov/grants
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